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By N. J. Y. SIMPSON, M.D., D.P.H.
Medical Olicer, Ministry of Health and Local Government
This paper is intended simnply as a record of the more important features
of the etidemic of poliomyelitis in Northern Ireland in the summer and
autumn of 1947-the worst epidemic yet recorded in this country.
INCIDENCE IN PREVIOUS YEARS
BEFORE 1947 no large-scale outbreak of poliomyelitis in Northern Ireland was
recorded, but available records show that sporadic cases occurred each year since
1923. A table (No. 1) showing the statutory notifications and registered deaths in
the years 1937-46 is given, but there are good reasons for believing that the true
incidence was much greater than the numbers of statutory notifications. Four of
the sixty-seven local authorities in Northern Ireland did not make the disease
notifiable until recently; three in 1941, and one in 1948. The figures in the table
are, therefore, incomplete, in that about 41,600 of a total population of nearly
1,333,000 are excluded before 1942; and subsequently 5,600 of the population are
excluded. More than 25 per cent. of confirmed cases in the recent epidemic were
not notified by statutory means, and there is evidence that at least 50 per cent. of
cases occurring in the early part of 1947, prior to the epidemic, were not notified.
It is probable that similar or even greater percentages of the total number of cases
were not notified in previous years,. when the disease was not given comparable
publicity. That such difficulties in the notification of this disease are not confined
to Northern Ireland is shown by the findings of Nelson and Aycock. They con-
cluded that of 2,263 paralysis cases coming to the Harvard Infantile Paralysis
Commission from 1928 to 1941, 23 per cent. were not officially reported; each
year reporting was less than 50 per cent. complete for January to May inclusive,
but 90 per cent. complete for August, and improved during an epidemic; further,
it was most defective in localities of under 2,500 population.
Case mortality rates in Table I are unusually high. Average figures for
many recorded epidemics vary from 9 per cent. to 15 per cent., and a search
revealed extremes of 1.5 per cent. and 33 per cent.; the latter figure (admittedly of
little value statistically) being obtained from statistics of an outbreak in Rhodesia
involving only nine cases in a small comnmunity of whites. References to the
sporadic disease from a statistical point of view are few, and comparable figures
for sporadic cases could not be found. Landon, in a study of two hundred cases
of sporadic poliomyelitis in New York City, reports that the sporadic disease differs
in no essential feature from the epidemic variety. Levadite and Hornus tested the
virulence of poliomyelitis virus in different seasons and found it constant; they
express the opinion that any modifications should be attributed to seasonal varia-
67'T'ABLE I
STATUTORY NOTIFICATIONS OF POLIOMYELITIS AND DEATHS FROM THAT
DISEASE DURING YEARS 1937 TO 1947 INCLUSIVE, SHOWING CASE
MORTALITY RATES AS A PERCENTAGE
1937 1938 1939 1940 1941 1942 19I 1944 1945 1946 1947
Statutory 1I1 1I3 22 0*
Notifications -I ll 12 r4 2 16 14 13 37 22 202-
Deaths - -| 5| 3 3 4 121 9 6j 2 141 7 30
Case Mortality I
percentage, as- I l
suming all I
cases to have I l l
been notified -l 45.4 27.3 25 100 56.2 42.8 15.4 37.8 31.8 14.9
* This is the number of notifications received by normal statutory channels and not the total
number of cases which are known to have occurred.
tions in the host. The small numbers involved in the years 1937-46 and the absence
of comparable figures based on sporadic cases in other countries make it impossible
to draw definite conclusions from the case fatality rates given above, but the uni-
formly high figures suggest incomplete notification in those years. Lastly, the
disease is specially looked for in epidemic periods and it is probable that many
mild and non-paralytic cases (if the latter do occur, apart from epidemics), are
missed in non-epidemic periods.
To sum up: any estimate of the incidence in previous years in Northern Ireland
must be speculative. The indications are that 50 per cent. or more of the cases
with some degree of paralysis are not notified in non-epidemic periods, and that
many more cases occur in winter and spring than the recorded figures show.
ADMINISTRATIVE ACTION DURING THE 1947 EPIDEMIC
There is reason to believe that more than 90 per cent. of cases in the recent
epidemic were notified to the Ministry of Health and Local Government; partly by
statutory methods, but mainly in response to a request by the Chief Medical
Officer of the Ministry to all medical practitioners that a copy of the notification
should be sent direct to the Ministry. The statutory system of notification whereby
the doctor making the diagnosis notifies the Medical Officer of Health, who then
notifies the Clerk of the local authority, and who in turn forwards notifications
weekly to the Ministry, is obviously unsatisfactory during an epidemic. Had it
not been for suspicions aroused by the knowledge of the increasing weekly incidence
in England and Wales, a considerable delay in appreciating the onset of an epi-
demic in Northern Ireland might have resulted. In. mid-July, however, a rapid
survey of all fever hospitals was carried out, and the results indicated an unusual
prevalence of poliomyelitis. The Chief Medical Officer, in his circular letter to
68practitioners, drew attention to the increasing prevalence, stressed the importance
of early diagnosis and treatment, with special reference to rest in the early stages,
and suggested that all suspects should be isolated, as infectivity is greatest in the
early stages. A review of the case sheets of hospital patients was initiated a few
weeks later. The situation and the working efficiency of all respirators were checked
and a satisfactory redistribution effected. Lastly, arrangements were made for the
provision of beds in the Ministry's Emergency Hospital at Musgrave Park, Belfast,
for patients from any part of Northern Ireland who required orthopaedic treatment.
The question whether or not it was desirable to close schools, swimming baths,
cinemas, etc., was left entirely to the local Medical Officer of Health.
SUMMARY OF STATISTICS OF THE 1947 EPIDEMIC
Between 16th June and 31st December, 1947, 266 confirmed cases of poliomye-
litis occurred in Northern Ireland, and there were thirty registered deaths from the
disease in this period-a case fatality rate of 11.3 per cent. 296 notifications were
received in this period, but in thirty of these cases the illness was subsequently
diagnosed as caused by other diseases. Of the 266 confirmed cases, 160 were males
and 106 females: 236 cases, or approximately 90 per cent., were admitted to
hospital. Age distribution in more detail is given below, but it is of interest to note
that 122 cases were under ten years of age, 44 were in the 11 to 15 age group,
and 91 were over 15. Roughly two-thirds of the cases were under 15 years of age.
ANTECEDENT CONDITIONS
The epidemic showed the customary seasonal prevalence and died away with the
onset of colder weather. The date of onset of the first recorded case in Belfast was
16th 'June.
A study of the notifications of infectious disease immediately before 16th June,
1947, reveals no remarkable features. Outbreaks of measles and whooping cough
noted in the last quarter of 1946 and the first quarter of 1947 showed a steady
decline in the second quarter of 1947.
Meteoro-climatic conditions were somewhat unusual in that the general rainfall
was 156 per cent. above average for the months of April and May, and- 159 per
cent. above average for June. The mean temperatures for April, May, and June
were respectively 1.2°F.,. 2.2°F., and 1.-7°F. above average, and similar conditions
prevailed in July. That the excessive rainfall is of any significance in so far as
the epidemic is concerned is doubtful; indeed, August was exceptionally dry, hot,
and sunny, being probably the warmest August on record, yet weekly incidence
showed no significant fall. The one common feature in the weather during these
months was a slightly higher temperature than usual. Once again, therefore, polio-
myelitis in epidemic form occurred during warm weather in a mild climate. It
should be remembered, however, that many winter epidemics have occurred-
Iceland, 1945-46 and 1946-47; Montevideo, 1922-23; West Virginia, 1916-17;
Alberta, 1939; and more recently in France, 1947-48.
69COURSE AND SPREAD OF THE EPIDEMIC
In England and Wales the epidemic began at the end of May, some three or
four weeks earlier than in Northern Ireland. The concentration of early cases in
and around Belfast and the subsequent east to west spread across the couintry
suggest that the epidemic spread from England. Tables II, III, and IV, and a
graph of the weekly incidence illustrate the course and spread of the epidemic.
Sixteen of the first twenty cases occurred either in Belfast or within a twenty-
mile radius of that city, the exceptions being cases in Crossmaglen, Banbridge,
Cookstown, and Moneymore. The first two cases occurred within three days and
were fifty miles apart. Then followed two more cases in the vicinity of Belfast and,
fourteen days from the onset of the first case, one in Moneymore. The next twelve
cases were within a twenty-mile radius of Belfast:
On 18th July a case occurred in Cookstown, five miles from Moneymore: F:rom
that date until 21st August, a period of five weeks, twenty-five cases occurred
within a ten-mile radius of Cookstown. This undoubtedly constituted the most
intense local epidemic, and it was followed by a lull of three weeks, except for one
case (Coalisland,. 29/8/47). A second, though less intense, outbreak occurred
between the 11th September and the 29th October, when seventeen cases occurred
in seven weeks in the same locality.
The characteristic features of this spread have been repeatedly noted in the litera-
ture; namely, simultaneous appearance of cases in different places, local foci of in-
tensity in the epidemic, a severe primary rise followed by a period of quiescence, and
then a secondary,less intense,rise in the incidence.The same features can be observed
again as the epidemic spread farther west. Prior to the 26th of July, 1947, there
TABLE II
LOCATION AND DATE OF ONSET OF FIRST THIRTY CASES
NO. L
1 Belfast
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
LOCATION DATE OF ONSET
Crossmaglen
(Co. Armagh)
Belfast
Lisburn (Co. Antrim)
Moneymore
(Co. Londonderry)
Donaghadee
(Co. Down)
Bangor (Co. Down)
Killinchy (Co. Down)
Crumlin (Co. Antrim)
Belfast
Craigavad (Co. Down)
Antrim (Co. Antrim)
Helen's Bay
(Co. Down)
Belfast
Belfast
Donaghadee
(Co. Down)
15/6/47
18/6/47
21/6/47
24/6/47
29/6/47
30/6/47
2/7/47
3/7/47
4/7/47
5/7/47
8/7/47
10/7/47
11/7/47
11/7/47
12/7/47
16/7/47
NO.
17
18
19
20
21
22
23
24
25
26
27
28
29
30
LOCATION DATE OF ONSET
Belfast 17/7/47
Cookstown
(Co. Tyrone) 18/7/47
Belfast 18/7/47
Banbridge (Co. Down) 18/7747
Holywood (Co. Down) 19/7/47
Cookstown
(Co. Tyrone) 19/7/47
Aughnacloy
(Co. Tyrone) 19/7/47
Birches, Portadown
(Co. Armagh) 19/7/47
Cookstown
(Co. Tyrone) 20/7/47
Cookstown
(Co. Tyrone) 22/7/47
Portrush
(Co. Antrim) 22/7/47
Magherafelt
(Co. Londonderry) 22/7/47
Belfast 24/7/47
Belfast 24/7/47
70TI3ABLE III
MONTHLY INCIDENCE IN SELECTED LOCALITIES TO ILLUSTRATE EAST-WEST SPREAD)
Cookstown D)ungannon Omagh Irvinestown
Belfast Urban an(d UTi-han andl UTrban andl Londonderry Rural
County Ruiral Rural Rural County IDistrict
BoroLgih District Districts Districts Borough County
Co. Tyrone Co. Tyrone Co. Tyrone Fermanagh
June | 2 - - - _
July 14 7
August - 23 11 8 3 3
September 12 3 1 10 -
October -l A 5 3 2 2 3
November 2 3 1 3 _ 1
December 3 - - 2 -
TOTALS 60 29 13 20 1 5 4
TABLE IV
ILLUSTRATING THE Foci OF MORE INTENSE EPIDEMICS IN CERTAIN LOCALITIES
Cases Population Incidence (1937 Census) per 100,000
Belfast County Borough - - - - 60 438,086 14
Cookstown Urban and Rural Districts - 29 19,018 152
Omagh Urban and Rural Districts - - 20 35,984 57
Magherafelt Rural District - - - 16 31,093 51
Dungannon Urban and Rural Districts 13 28,464 45
Ballymena Borough and Rural District -I 11 45,400 24
Limavady Urban and Rural Districts -I 11 17,370 63
Dawnpatrick Urban and Rural Districts - 10 32,993 30
Newtownards Urban and Rural Districts -| 9 39,196 23
were no cases west of a line from Aughnacloy to Limavady. On that date a case
occurred in Strabane, five days later a c-ase in Newtownbutler, and two (lays later
one in Londonderry County Borough. A comparatively.high incidience (leveloped in
Omagh Rural District early in September.
Dornedden, in referring to these features in the spread of poliomyelitis in
Germany during the years 1928 to 1932, notes that in a post-epidemic year cases
often appear in districts bordering on the epidemic centre. No adequate reason
can be offered to explain the very uneven distribution of the disease.
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TIhe inicidence of confirmed cases in Northern Irelalnd was 20 per 100,000 of the
population slightly higher than 18 cases per 100,000 in the 1916 U.S.A. epidemic,
but far short of 58 which Norway had in 1941, or figures of 44 for Sweden and 41
for Switzerland in 1944. In the followinig table uncorrected notifications are used,
as corrected figures are not available for the other countries in the United Kingdom.
TABLE V
TO COMPARE THE UNCORRECTEI) NOTIFICATIONS OF POLIOMYELITIs RECEIVED
BETWEEN 21ST JUNE AND 31ST DECEMBER, IN ENGLAND AND WALES,
SCOTLAND, EIRE, AND NORTHERN IRELAND
TOTAL NOTIFICATIONS
(UNCORRECTED) INCIDENCE PER 100,000
Enigland and Wales - - X,977 (approx.) 22
Scotland - - - 1,675 (approx.) 34
Eire - - - - 171 (approx.) 6
Northerni Ireland - - 296 22
The similarity of rates in Englandl and WVales and Northern Ireland is remlark-
able. It is interesting to note that in 1945/46 a less intenise epidemic involved
Eire without spreading appreciably to Northern lreland, and that the 1947 epi-
demic ini Nortlherni Ireland did not spread to any measurable extent to Eire. In
England(i and \Vales the correctedl quarterly figures expressed as a percentage of
the uincorrected notifications are fairly constanit at 91 per cent. The correspondinig
figuLre for Northern Ireland in the present epidemic is 90 per cent.
In the autumnl of 1947 there were two other epidemics of unusual intensity in
Europe, one in Berlin andl one in Austria.
AGE INCIDENCE
Cases have been reported in the literature in all age groups from infants seven
clays ol(d to adults. The youngest and oldest patients in the present epidemic were
aged three moniths and(i fifty-one years respectively. In nine cases lno information
about age was available.
TABLE VI
INCID)ENCE BY AGE GJROUPS OF 257 OF THE 266 CONFIRMED CASES
AGE NUMBER OF P"ER CENT. OF
CASES TOTAL
0-1. 6 2.2 per cenit.
1-5; 63 24.6 per cent.
5-10 53 20.6 per cenlt.
10(-15 44 17.1 per cent.
15-20 18 7.0 per cent.
20-25 19 7.5 per cenit.
:25 and(i over 54 21.0 per cent.
73It is noteworthy that more than 35 per cent. of the patients were over fifteen
years of age anid more thani 20 per cent. were over twventy-five years of age:
approximately 27 per cent. were pre-school age childreni 'abid 37 per cent. were
clhildren of school age.
XViindorfer stated that "age shifting" seems to depend on tlhe length of time
the disease has been epidemic or nion-epidemic in a region and on the extent and
niumber of the epidemics; on the other hand, as the worst epidemics have occurred
in counitries where sanita.tion is at a high level and model districts seem to be as
exposedI as poorer localities, it hias been suggested that a higher percentage of
"nonl-immunies" has developed in older age groups as a direct result of improved
food hanidling and sanitationi (Burnet, 1945).
Ccrtainly a fall in the prevalance of the enteric fevers has taken place coni-
currently witlh an increase in the incidence of poliomyelitis, and(i in St. Helena,
(1946), where the disease was previously unkniown, children unider five were little
aliecte(l and most cases occurred in the age group 10-25.
In epidemics before 1910, 60 per cent. to 90 per cent. fell in the age group 1 to 5
-lence the name inifaniitile par(alysis. From 1910 until the St. Helena epi(lemic
(1946), WVinidorfer's view appeared to be bornle out by the find(lings.in many epi-
(lemics. For example, Paul, Trask, an(d Saliniger niote(d anl appreciable differetnce
betweenl the infanit nmorbidity rate in the two epidlemics in the city of Newhaven,
Coninecticut, in the years 1916 and 1931. In 1916, 13.5 per cenit. of all cases occurre(d
in inifanlts un(ler onie year, wlhereas in 1931 oinly 0.5 per cent. Qccurred in this age
grIoup.
TIle olnly hypothesis to fit the facts now available is that in anl iniitial epidlermic
in virgin country there is a universal age distribution, subsequenit epidemics affect
prinlcipally younger age groups because the older age groups have a larger per-
centage of immunes. As the sanitation of the region improves this percentage falls,
and there is a slhift again- to the older age groups.
SEX INCIDENCE
It is generally stated that the dlisease shlows a hiiglier inicilence inl males thaan
in fenmales, and( the male/femiiale ratio in this epidemic is 1;5 : 1. The male/
femiiale ratio arrived at by the International Commiiittee, following their investiga-
tions in 1932, was 1.3: 1.
MORTALITY RATE
Tlhere-c were thlir-ty deaths (lurinlg the epidemic-niinetcen in the tlhird quarter of
the year anld eleveni in the last quarter-giving a case-mortality rate of 11.3 per
cenlt. 'I'hc followinig case-mortality rates were recorded for epi(lemics in Germany
(Dorniedden, H.):
12.8 per ceniit. in 2,840 cases (1927)
15.1 per cent. in 996 cases (1928)
15.0 per cent. in 1,157 cases (1929)
9.5 per cent. in 1,363 cases (1930)
11.2 per cenat. in 1-,613 cases (1931)
8.4 per cent. in 3,735 cases (1932)
74Figures for recorded epidemics vary (as already stated) from 1.5 per cent. to
33 per cent., and it would appear that the rate in this epidemic is within average
limits. There were no deaths from the disease in the first five months of the year.
The thirty deaths occurred as shown in the following table:
TABLE VII
LOCALITIES IN WHICH DEATHS OCCURRED WITH CASE-MORTALITY RATE
IN EACH LOCALITY
DE.
Belfast County Borough
County Antrim - -
County Armagh - -
County Down - - -
County Fermanagh - -
County Londonderry - -
County Tyrone - -
Three of the deaths in Tyrone occurred in
NUMBER OF CASE
ATHS CASES MORTALITY
4 60 6.7 per cent.
7 41 17.1 per cent.
3 7 42.9 per cent.
9 42 21.4 per cent.
1 8 12.5 per cent.
2 37 5.4 per cent.
4 71 5.6 per cent.
Cookstown Rural District.
It is often stated that poliomyelitis receives an unjustifiable degree of publicity
in the press during an epidemic and that this, when associated with the name
infantile paralysis, produces an unwarranted dread of the disease, especially in
fnothers of young children. The following table shows that, even during an epi-
demic, poliomyelitis is not the most important cause of death or invalidism in the
community.
SHOWING DEATHS FROM
Poliomyelitis
Tuberculosis (all forms)
Whooping Cough
Cerebro-Spinal Fever
TABLE VIII
POLIOMYELITIS AND SEVERAL
(1942 TO 1947)
1942 1943 1944
9
- - 1,2259
64
70
Typhoid and Para-Typhoid Fevers -
Road Accidents - - - -
Other Accidents - - - -
Total Accidental Deaths from Violence
7
210
399
609
6
1,190
113
44
12
146
367
513
2
1,164
95
25
19
146
344
490
OTHER CAUSES
1945 1946
14 7
1,058 1,099
76 65
28 26
6 9
113 93
328 344
441 437
ENVIRONMENTAL INVESTIGATION
The complete lack of susceptible laboratory animals in Northern Ireland pre-
cluded any attempt at a complete investigation.
It is well known *that in all fully investigated epidemics, cases of associated
febrile illness of an indeterminate character in known contacts far outnumber the
clincally recognisable cases of poliomyelitis; the work of Paul and Trask in 1933,
and Casey and others in Chicago more recently, has produced good evidence that
most of these illnesses are, in fact, due to the virus of poliomyelitis. Indeed, Casey
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1947
30
971
97
17
10
88
324
412thinks that 98 per cent. of poliomyelitis is a mild, widespread, highly communicable
disease of young children, and the Scottish Health Bulletin (November, 1947) goes
so far as to describe poliomyelitis as "not a disease, but rather an unusual compli-
cation of a common symptomless or almost symptomless disease." The hypothesis
is that dissemination of the virus is accomplished mainly by respiratory means by
successive individuals acting as virus reservoirs, each for short durations, and each
distributing virus to relatively few persons; every degree of pathological response
in infected individuals is envisaged-from no response at all, or perhaps a slight
fever of a few hours duration, an ache in the back, transient headache and anorexia,
or general aches and pains-to the severe classical case familiar to all practitioners.
This theory of the disease would appear to be the one which correlates best
with the usual course and spread of epidemic poliomyelitis, as described for this
epidemic: it is obvious that any attempt at complete environmental investigations
of the disease based on this hypothesis can be made only by large teams of trained
investigators, working to a definite plan and with the aid of an adequate labora-
tory service and sufficient susceptible animals. None of these prerequisites is avail-
able in Northern Ireland.
Advocates of a theory of alimentary spread invoke in support of their theory the
usual seasonal incidence of epidemics; flies (as carriers); the distribution of faeces
by railways; authenticated milk-borne epidemics; the transient presence of the
virus in the throat compared with its prolonged excretion in the faeces, and its
concentration in the oro-pharynx as opposed to the naso-pharynx. It may be that
both respiratory and "alimentary carriers" spread the disease.
There appears to be little support for an hypothesis that the virus is water-borne,
although it is known that some strains of the virus are not vulnerable to the con-
centrations of chlorine ordinarily employed in the purification of domestic water
supplies. Maxcy and Howe, writing in the Sewage Works Journal, November,
1943, state that the epidemiological pattern differs significantly from that of other
diseases known to be water-borne.
Our knowledge of virus disease in general, and of poliomyelitis in particular,
will need to be greatly enlarged before this controversy can be settled, but the
first hypothesis seems to fit in best with the known facts. Singularly little attention
seems to have been directed to the sporadic disease. It is to be hoped that many
further investigations on the lines of those made by Paul, Trask, and Casey will
be carried out, with special reference to the known contacts of the sporadic disease.
In this epidemic all the Belfast County Borough cases were investigated fully on
the usual lines by the Medical Officer of Health and his staff, but no significant
findings were obtained. A discussion with Medical Officers of Health in other areas
revealed that any direct connection between cases was exceptional.
The number of nurses employed in fever hospitals who were at risk in the early
stages is not accurately known, but about 140 fever nurses are employed. The
total number of persons, including medical and lay staff, coming in direct contact
with patients in hospitals is not available. 236 patients were admitted to fourteen
fever hospitals outside Belfast and two fever hospitals in Belfast. Patients with
paralysis were transferred to surgical units from three weeks to several months
76after admission to fever hospitals. Strict barrier-control was instituted in all
hospitals. More than 65 per cent. of cases were admitted on or after the fourth
day of illness; about 20 per cent. were admitted on the third day; and about 12 per
cent. before the third day. Only one member of a hospital staff, a nurse, contracted
the disease during the epidemic, but no conclusions can be drawn from one case, as
the infection may have been contracted anywhere.
Numerous cases of siblings contracting the disease were noted, but as there is
no means of telling which is primary and which secondary, any data on this subject
are of little value. In investigations on the incubation period of poliomyelitis it is
too often assumed that the first case to show symptoms is the first case to be
infected.
If the universal, or almost universal, distribution of the virus is accepted, why do
so few develop the clinically recognisable disease? Numerous records of second
attacks of the disease suggest either that the immunity conferred by one attack is
specific for only one strain of the virus, or that it is not as "solid" an immunity
as had been thought. Apart from immunity, various theories of susceptibility have
been propounded; varying from those based on vitamin or other dietary deficiency to
those grounded on glandular abnormalities or other inherent physiological defects.
Cases closely associated with pregnancy are quoted to support the latter theory.Two
cases associated with actual pregnancy were noted in the present epidemic: another
case contracted the disease on the ninth day of the puerperium, and at least three
were mothers of infants a few months old. In this connection, the results obtained
by Gordon at Harvard are of interest (Daley): the giving of oestrogens reduces
by one-third the death rate in mice to challenging doses of poliomyelitis virus.
Further, the progeny of these mice are immune and mice suckled by the progeny
of mice which have had the cestrogens are also immune. The possibilities of this
work are immense, but results obtained with the Lansing strain in mice are, un-
fortunately, far removed from practical measures for prevention of the disease in
humans.
REVIEW OF HOSPITAL CASES
Of the 266 confirmed cases, 236, or approximately 90 per cent., were admitted to
hospital. The case sheets of 190 of these have been reviewed. As many patients have
been discharged since review and many are still in hospitals in different areas, a
complete statistical analysis is not possible.
Approximately 80 per cent. of the hospital cases, or 71 per cent. of the total
ca7ses, were included in the investigation. Of these
21 per cent. were non-paralytic on admission.
36 per cent. were non-paralytic on discharge.
10 per cent. died.
35 per cent. had severe degrees of paralysis involving
prolonged stay in hospital.
19 per cent. were of intermediate or mild degrees of.
paralysis.
It is known that two of the total of 30 deaths occurred outside hospitals, but it
77is likely that a high percentage of the other patients (28) treated at home were
non-paralytic. On this assumption, at a rough estimate it would seem that approxi-
mately 35 per cent. of all cases were non-paralytic, 11 per cent. died, and 54 per
cent. had some degree of paralysis; more than half of the latter being mild or
intermediate grades of paralysis.
It will not be possible for a considerable time to come to assess the ultimate
results in so far as paralysis is concerned.
SYMPTOMATOLOGY
Records of 184 cases were examined. The frequency of some signs and symptoms
recorded is given in the following table
Headache - - - 102 55 per cent.
Backache - - - 53 28 per cent.
Vomiting and Nausea - 84 45 per cent.
Retention of Urine - - 30 16 per cent.
Nystagmus - - - 20 11 per cent.
Stiffness of Neck - - 106 57 per cent.
Classifying the cases as Brain-stem or Spinal, the latter predominated in propor-
tions of approximately three Spinal to one Brain-stem.
RECORDS OF LABORATORY INVESTIGATION OF CEREBRO-SPINAL FLUID
In 136 of the cases investigated, the findings in the cerebro-spinal fluid were
recorde,d. The fluid was clear, and under pressure in the vast majority of cases, a
few being listed as slightly turbid and a few as blood stained. 87 per cent. showed
protein above 45 mg. per cent., and in 91 per cent. leucocytes were present in
numbers varying from 450 per case to "a few"; lymphocytes and polymorphs were
in varying proportions.
CONCLUSIONS AND RECOMMENDATIONS
Many measures aiming at the control of poliomyelitis have been instituted as a
response to public pressure rather than as the result of scientific conviction. If. as
appears probable, it is a highly communicable disease with a universal distribution,
measures designed to prevent the individual's coming in contact with the virus
would have to be on such a scale as to disrupt the whole economic and social life
of the community. Even early segregation of the suspect patient will result in little
or no reduction in the total virus circulating in the adjacent population. Neverthe-
less,. this segregation should be effected as early as possible in illness where the
disease is suspected, especially during epidemics, and the maximum degree of rest
enforced on the individual patient, as it is reasonably certain that this measure
will limit residual paralysis.
Doubts have been expressedi about the efficacy of pasteurisation of milk in killing
the virus, and as authentic cases of spread by milk are known to have occurred
in local epidemics in other centres, it might be suggested that during an epidemic
all milk should be boiled immediately before it is used. It is unlikely, however,
78that milk can be an important factor in the spread of such an epidemic as that
experienced in Northern Ireland in 1947.
Flies are carriers of the virus during an epidemic, but large-scale experiments
with D.D.T. to effect an appreciable reduction in the fly population during epi-
demics have produced no noticeable effect on the total inci(dence. It is, however,
reasonable to recommen(d domestic anti-fly measures.
General measures for the prevention of enteric disease are considered desirable;
patients should be nursed with strict barrier-control.
Swimming entails violent exercise, and for this reason should be discouraged
during an epidemic; but pools might be left open and the matter left to the good
sense of the public once a warning has been issued.
'rhe epidemic in Northern Ireland appeared to progress whether schools w-ere
open or closed. In fact a large number of cases occurred when the schools were
closed, and there was no evidence to suggest spread in any particular school.
Experience in other countries suggests that another epidemic of similar extent,
or even a more severe one, is a distinct possibility within the next few years, if
not next summrer. The present incidence in Englan(d and Wales, which has
remained well above the average for the winter season, is suggestive of another
epidemic next summer.
An improved system of notification will come into effect this year in Northern
Ireland, and in the future accurate figures of actual cases should be available.
Earlier recognition of epidemics should be possible. It is important to inform
medical practitioners generally if there is an increasing incidence. District Medical
Officers may be able to obtain useful data on associated febrile illness.
The disadvantages of too much publicity in the Press have been stated, but a
greater appreciation of the disease by the public probably leads to a reduction in
the number of undiagnosed paralytic cases, and therefore to earlier orthopfedic
treatment.
SUMMARY
1. The epidemic of poliomyelitis which occurredl during the summer and autumn
of 1947 in Northern Ireland is reviewed; the seasonal incidence, age and sex
incidence, total incidence, case mortality rate, course and spread of the disease
are discussed, with special reference to modern hypotheses on the epidemi-
ology of the disease. The likelihood of future epidemics is mentioned.
2. The recorded incidence in previous years in Northern Ireland is stated. It is
suggested; that the incidence in those years was much greater than recorded
figures suggest.
3. Various data obtained from a review of the hospital case sheets of 190 cases
which occurred during the 1947 epidemic are given.
I wish to express my thanks to Dr. Boyd, Chief Medical Officer of the Ministry
of Health and Local Government, for encouraging me to publish this paper; to
Dr. Elder, Deputy Chief Medical Officer, and to Dr. Armstrong, Senior Medical
Officer,' without whose help and criticism the paper would never have been written;
79to Dr. Barron, Medical Officer of Health, Belfast, and his staff; and to the medical
staff of a large number of hospitals for their ready co-operation at all times.
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REVIEW
TEXTBOOK OF PUBLIC HEALTH. By Frazer and Stallybrass. Pp. xi + 571.
Edinburgh: E. & S. Livingstone Ltd. 30s.
MUCH of the comprehensive legislation bearing on health and social welfare recently passed by
Parliament must bring about far-reaching changes in public health administration, and in the
structure of health services provided by local authorities. The National Health Service Act, 1946,
and the National Insurance Act, 1946, have not yet come into operation, and the working out of
the administrative details affecting the fuLnctions and responsibilities of local health authorities
under these Acts is a formidable task. In the midst of such a welter of complicated legislation it
must have taken much energy, courage, and enterprise on the part of the authors to provide a
new edition (the 12th in the case under review) of a textbook of public health. The previous edition
(llth) published early in 1946 had run out of print owving to the increased demand for copies and
the authors found it necessary to produce a new edition.
In spite of the difficulties of the times, the authors have succeeded in maintaining and, in many
respects, surpassing the excellence of previous editions. This comprehensive textbook has found
favour, not only with undergraduate medical students and graduates reading for a certificate or
diploma in public health, but also with medical officers of health and other public health officers
vho find in it a wealth of information bearing on every aspect of public health wvork.
The book is clearly written and the implications of complicated sanitary law are much simplified
by the easy style of approach to administrative problems connected with both personal services and
environmental work.
The chapter on hospitals and hospital administration contains much useful information, but the
limitation of control of local authority hospital services, brought about by the National Health
Services Act, will now reiader the subject matter of the chapter of less interest to the medical
officer of health.
The book is well laid out and is brought up to date by the inclusion of new legislation dealing
with the social services and an outline of the health services to be provided by local authorities.
The illustrations and diagrams are an additional feature. There is a good index, but throughout
the text it would be an improvement for easy reference if the page and not chapter of the reference
were given, e.g. on page 26 "(see Chapter IX)" appears; one searches through Chapter IX and
probably has difficulty in finding what specific matter the authors have in mind by this reference.
This, however, is a minor defect and does not detract from the opinion that the textbook is out-
standing in meeting the demands for authoritative information in all branches of preventive
medicine. S. [3.
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